To avoid possible failures and ineffective use of economic resources, necessary infrastructure must be provided before implementing new technologies in a developing country like Iran. Objectives: To assess the degree of readiness for implementing a radio frequency identification device (RFID) system in hospitals in Iran. Methods: We adopted a descriptive design and structural equation modeling (LISREL statistical software package) to analyze data collected from the hospitals affiliated with the Semnan University of Medical Sciences. All managers, physicians, residents, nurses, and staff members of the medical records and information technology sectors participated in this study. A questionnaire was designed by the investigators to collect ideas from the participants about organizational readiness, cultural readiness, and human resource readiness in implementing RFID. Results: We found a significant positive correlation between the variables studied. Human resource readiness significantly predicted RFID implementation, with cultural readiness playing the role of a mediator variable. Cultural readiness itself was influenced by organizational readiness (P < 0.01). We found 0.346 (standard deviation: 0.374) changes in an arbitrary unit of the possibility of RFID implementation was attributed to human resources and cultural readiness. Conclusions: Paying attention to cultural factors, which play an important role in implementing technological projects such as RFID in developing countries like Iran, can reduce the risk of failure. Hospitals should strengthen organizational factors and improve the support of top rank managers when implementing technological projects. By so doing, they will promote cultural readiness, prepare human resources, and win the cooperation of personnel for such projects.
RFID is a relatively established technology, which is rapidly becoming a standard measure for tracking property and managing staff members [5] . RFID is used in various domains, such as supply chain management, retail, aircraft maintenance, anticounterfeiting, and baggage handling [6] . RFID technology has also been introduced into the health sector and because of its unique features it has become a favored technology [7] . Its main uses are the identification of objects and related information [8] . It is also used to track medical equipment, control special hospital equipment, collect information from patients, track patients while revealing and confirming identity, and automatically collect and transfer data [9, 10] . RFID has the advantage of reducing the risk of errors made by employees [11] .
In 2 hospitals in Singapore, RFID was used to reduce the spread and transmission of infectious disease in pandemics of severe acute respiratory syndrome. RFID, as a newly implemented technology, assisted these hospitals to guarantee the safety of patients, staffs, and visitors by identifying and tracing infected persons. Many pharmaceutical companies install RFID tags on packages of drugs to identify and distinguish genuine medicines and to protect the drugs from theft. RFID is also used to monitor patients to reduce medical errors. For example, RFID technology can be used to match patients and their medical orders or drugs. RFID helps to ensure that the right medication is given to the right patient [12] .
Given the advantages of the RFID and because of its farreaching impact on the health industry, organizations and countries (on a broader scale) should adapt themselves to the advantages and speed up the process of using such technologies. To do so, they must prepare appropriate infrastructure to implement these new technologies. The present study aimed to assess the degree of readiness for implementing RFID in hospitals in Iran.
There are certain prerequisites for RFID implementation, including sensors to be attached to patients, staff, medication, and medical assets to be tracked, and connections between hardware. Connections should be made between wireless networks and the existing infrastructural network in hospitals [11] .
An RFID system has 3 components: (1) an RFID tag that is attached to an object for identification, (2) an RFID reader that requests the data from the tag, and (3) middleware that processes and stores the information obtained by the readers. This middleware is linked to the tagged object. The RFID system can also be integrated with an information system to prepare smart services based on the data obtained from the middleware [4] . In other words, the RFID middleware is used to process and transfer RFID-based data into specific back-end hospital systems (hospital information systems (HIS), clinical management systems (CMS), enterprise resource planning systems (ERP)), where these data are managed to improve the decision-making process [4, 13] .
Tags can be divided into 2 modes, namely active and passive tags. Active tags have a power source integrated into the tag and actively send a radio frequency (RF) signal to communicate with the RFID reader [14] . In other words, in this mode, the reader is mobile. Staff would use a handheld device (e.g., PDA, mobile phone, laptop) equipped with a reader and a wireless connection. These people holding the RFID reader tool actively collect the data whenever they are close to the tag [15] . Passive RFID technology provides small-sized tags, suitable for objects with different shapes and sizes that operate without batteries and require no maintenance [16] . Passive tags are powered by interrogation signals from the reader and they are connected through either near-or far-field connections [14] . In other words, the reader is fixed in this mode. Readers are placed in rooms and corridors to read tags that transfer data through these sites. Once the information is captured from a tagged object, readers send the collected data through an access point (that can be positioned on the wall) via a network to the central medical information system [15] . RFID technology is now a well-known technology and is functional in our everyday life. RFID remains one of the "topten" key technologies [17] .
Studies that have focused on the implementation of RFID indicate that this technology brings various benefits such as facilitating workflow in hospitals, reducing workload, increasing interaction between physicians and patients [5] , providing easier access to patients' data, providing the opportunity to use hospital equipment more efficiently, reducing the amount of time that patients should spend in hospital sections, making more time for personnel and nurses to attend to their patients' needs, providing the opportunity to control and take care of patients in various hospital sections more efficiently, and integrating processes [18] .
Attaran et al. studied opportunities and challenges facing RFID implementation in supply chains and evaluated RFID applications in various industries. In their study, using the data extracted from the literature, they identified a list of 10 benefits or achievements that organizations can realize by adopting RFID in their supply chains; these include quick information retrieval, accurate asset tracking, and reduced operating costs [19] .
Conversely, the implementation of RFID has raised some concerns. For example, in some places, the necessary infrastructure for implementing this technology does not exist [5, 20] . Ebrahimi et al. evaluated the readiness of hospitals affiliated to Shiraz University of Medical Sciences for the implementation of an RFID system. As they reported, the studied hospitals had a moderate level of readiness. According to their findings, many of the studied hospitals were not ready for the implementation of RFID technology; therefore, they recommended hospitals to provide a budget, to improve the technical and communicative infrastructures, and to make plans for implementation of this technology [21] .
By implementing this technology, personnel and nurses have reported concerns that they will be under excessive surveillance [5, 20] . Nevertheless, nurses, physicians, and other personnel need to be trained to use RFID [22] . Personnel have also expressed their concerns over their job security, and believe that after the implementation of this technology, they may be redundant. In addition, some patients and visitors do not fully trust RFID and patients resist the use of this technology [18] . Therefore, the implementation of RFID has raised concerns of social and ethical dimensions [23] .
Despite that RFID has many capabilities, lack of readiness in its implementation may lead to its weak application and failure. Like any other form of technology, RFID has its advantages and shortcomings. It is necessary to recognize the challenges to use this technology efficiently [24] .
Some of the obstacles and challenges in the implementation of RFID in hospitals in South-East Asia were as follows: lack of coordination between different bodies of the government, industries' limitation to adopt RFID technology, lack of information, lack of return on investment, insufficient budget available, lack of internal resources to support the system, inadequate expertise of RFID vendors/consultants, potential risks threatening the nature of a business, rejecting the system because of privacy and security issues, complexity of technology and systems, deficient RFID standards, incomplete RFID technology, dramatic changes made to IT systems, lack of reliability, and lack of security [12] .
To implement any kind of technology, it is necessary to consider its infrastructures and required conditions [25] . The successful implementation of RFID requires some preparation [20] . Some of the infrastructures that are required for implementing RFID in healthcare organizations are human, cultural, organizational, technological, informational and communicational, physical, and environmental factors [26] .
One of the main reasons for the unsuccessful implementation of developmental plans and new technologies in third world countries is neglecting cultural, social, and human factors. The mismatch between many plans and the environment in which they are implemented is the result of paying improper attention to socio-cultural conditions [27] . For successful implementation of information technology, it is crucial to gain a correct understanding of culture in national, organizational, and group-based levels in information technology studies. Culture plays a significant role in managerial processes that directly or indirectly influence information technology [28] . Accumulating enough cultural knowledge helps managers gain a thorough understanding of the atmosphere that dominates an organization, magnify its strengths, and take steps to eliminate its shortcomings [29] .
On the other hand, human resources constitute the designing and processing body of operational systems, hence significantly contributing to organizational changes. Therefore, neglecting human resources leads to undesirable results in projects [30] . Organizational factors constitute another important element that facilitates the implementation of new technologies in an organization [25] and play an integral role in implementing information technology in health systems [31] .
Previous research on RFID implementation has paid little attention to some important issues such as human, cultural, and organizational factors in implementing new technologies. It is essential to determine whether hospitals are ready to embrace new technologies. Before implementing a new technology in an organization, it is crucial to make sure that there is sufficient preparation in the organization to successfully apply the new technology. Equally, likely obstacles should be minimized as far as possible. In a developing country like Iran, there is a strong inclination toward the implementation of RFID in the health sector; however, this will have considerable costs. In such a situation, the following questions are raised:
1. Do the hospitals have the necessary infrastructure to successfully implement this new technology? 2. Which areas have the highest degree of readiness for its implementation? 3. How do these various factors influence each other?
Developing hypotheses
Organizational factors entail features that have a direct relationship with implementation of the technology [25] . Organizational culture is a common and relatively stable pattern of values, beliefs, and essential ideologies in an organization. Making any changes in an organization is only possible through understanding its organizational culture [32] . Culture is the way through which duties are accomplished in an organization and is related to people's behavior and viewpoint [33] . Culture should not be regarded as an aim, but as a means to an aim [34] . In information technology, culture has its own particular definition. To implement any kind of technology, cultural readiness is of particular importance [35] . Because it indirectly influences the successful implementation of information technology [36] , organizational culture can be regarded as a mediator variable between cultural, organizational, and human factors in implementing RFID.
Accordingly, the first hypothesis (H1) is as follows:
There is a relationship between factors connected with organizational and cultural readiness.
In this era of knowledge and information, the human factor is one of the main influential elements and is regarded as a valuable property and asset in an organization. The human factor is the main resource for achieving an organization's goals. Consequently, the factors influencing humans, such as culture, on different forms of technology have received attention. Culture is one of the most comprehensive, influential factors in empowering human resources and guaranteeing their success. It has an effective role in successful implementation of information technology in a particular organization [36] . Culture management should determine a list of appropriate behaviors and then suggest suitable human processes to develop these behaviors [37] .
Thus, the second hypothesis (H2) is as follows: There is a relationship between factors connected to human and cultural readiness.
Organizations exist in a dynamic and active environment and are under the influence of exogenous and endogenous factors [31] . Human resources constitute the main infrastructure in any organization. They are the major elements for the development of an organization or country [38] . If an organization provides necessary conditions to develop the skills and knowledge of its human resources, it can make progress. When human resources are knowledgeable and skillful, they can accumulate other resources for the organization to help the organization develop and achieve its goals [39] . Before developing a strategy for human-related resources, factors such as culture, organizational structure, and leadership style must be taken into consideration [37] because human factors considerably influence technology implementation [38] . As a result, the third hypothesis (H3) is as follows:
There is a relationship between factors connected with human and organizational readiness.
Materials and methods

Participants and setting
After obtaining ethical approval from the Medical Ethics Committee of Semnan University (approval no. IR.SEMUMS. REC 93/584227). The present descriptive functional study was conducted in hospitals (Kausar Hospital and Amiralmomenin Hospital) affiliated with the Semnan University of Medical Sciences from May to November 2015 following the principles of the Declaration of Helsinki and its contemporary amendments. The target hospitals are equipped with HIS and electronic medical records. Managers, physicians, residents, nurses, and staff members of the medical records and information technology sectors participated in this study. Thus, no sampling procedure was used. Before conducting the study, all the participants were informed about RFID. We prepared a cover letter describing the purposes of the study. The letter explained that responding to a questionnaire indicated the participants' consent to take part in the research. We assured the participants that all individual responses would be kept confidential.
Questionnaire survey
A 5-point Likert-type questionnaire was used for collecting data (answers range: very little, little, somewhat, very, and very much). The questionnaire instrument was designed based on the available literature.
There were 28 questions in the survey as follows: focused. Then, we piloted the questionnaire on 40 research community selected without preference from various hospitals. Participants in the pilot study were excluded from the main study. Cronbach's a was used to calculate the reliability of the instruments, with the results indicating indices of 90% for the entire instrument, 75% for human resources readiness, 79% for cultural readiness, and 88% for organizational readiness. Next, further revisions were made and some statements were rephrased.
The final version of the questionnaire consisted of 2 parts: the first part included demographic items such as age, gender, work experience, and job. The second part included 28 questions in 3 subscales. The first assessed the degree of the participants' computer and Internet skills with 9 questions, inclination toward learning how to work with RFID, willingness to attend training courses, motivation and creativity, ideas about improvement in work experience, and preference for collective (rather than individual) interests. This subscale aimed at measuring the degree of preparation of human resources. The second subscale, which tapped into the degree of cultural preparation with 7 questions, included areas such as participants' commitment to the hospital, flexibility, feeling of freedom, and fear of losing job. Finally, the third subscale with 12 questions measured participants' ideas about the support received from top rank managers, the readiness of the organization to deal with challenges, the hospital's capability to form executive teams and hold relevant training classes, and hospital's capability in reengineering and changing the process of service provision. This subscale concentrated on the degree of organizational readiness.
Lastly, the questionnaire was distributed among the research community (n = 400) who were working in hospitals and they were asked to complete the questionnaire.
Data analysis
SPSS for Windows (version 16) was used to determine descriptive and inferential statistics including regression, Pearson correlation, and Kolmogorov-Smirnov test. To investigate the relationship between factors connected with organizational, human resources, and cultural readiness, a structural equation modeling was run using LISREL (version 8.8).
Results
Of the 400 questionnaires distributed, 245 were returned to the researchers; a return rate of 61.3%. Based on the collected To evaluate its content validity index (CVI), the primary questionnaire was reviewed for content validity. The questionnaire was given to 10 experts to obtain their suggestions and comments regarding the aspects of simplicity of questions (SCVI), relationship of questions (RCVI), and clarity of questions (CCVI). Questions with a score > 0.8 were regarded as suitable. Questions with a score < 0.8 were removed or rewritten as recommended by the experts, and then they were evaluated by the experts again. Then, the mean scores were calculated and documented. Next, using the suggestions of the experts, the questionnaire was rewritten and became more data, 202 of the participants (82.4%) were women. Some 119 respondents (48.6%) were aged between 25 and 35 and 75 participants (30.6%) had 5-10 years of work experience ( Table 1) . We report descriptive statistics (i.e., central tendency and variance) for the 3 variables: human, cultural, and organizational readiness ( Table 2) . As the Table indicates, the mean for the 3 variables is relatively high.
A Kolmogorov-Smirnov test was conducted to test the normality of distribution ( Table 3 ). All the obtained data had a normal distribution. Moreover, there was a significant positive correlation between the variables. Thus, as the exogenous variables increase, the endogenous variables increase ( Table 4 ). Table 5 shows the values of a parameters and the coefficients of exogenous variables. Based on the results, the constant values or the a of the 2 exogenous variables (namely cultural and human resource readiness) are significant (T > 2). The regression coefficient of cultural readiness based on organizational readiness is 0.33. The regression coefficient of human resource readiness based on organizational readiness is 0.14. When cultural readiness is considered as a mediator variable, the regression coefficient of human resource readiness based on organizational readiness increases by 0.44.
The predictive coefficient for cultural readiness of hospital staff for implementing RFID technology was significant ( Table 6) .
Considering the predictive model of human resource readiness for implementing technology and the fact that cultural readiness is influenced by organizational readiness for implementing RFID, it can be observed that 0.346 of the changes of a unit of score for the possibility of implementing RFID under the influence of these 2 variables. This value has a standard deviation of 0.374.
Discussion
Organizational readiness had the highest mean (36.84) degree of readiness of the 3 variables. The organizational readiness of the hospitals for the implementation of RFID can play an important role in the successful implementation of this technology. Researchers in the area of information technology systems have emphasized that the secret to the success of this type of technology lies in managerial and organizational dimensions rather than technical and tactical ones [40] .
Vanany and Shaharoun found that as organizational support plays a great role in the implementation of new technologies, at the start of the implementation of RFID systems the managers must promote organizational support through the initiation of discussions within the organization. In addition, a framework is needed to be utilized by managers to clearly introduce and explain RFID processes and promote investments and ensure the success of their projects [12] . Thus, organizational readiness will increase the chance of being successful in implementing RFID in the target hospitals.
The results of the present research further showed that a unit of increase in the organizational readiness would lead to 0.576 unit of increase in cultural readiness of the staff members of the hospitals. This finding supports the first hypothesis. However, based on the obtained means, cultural readiness was not as important as organizational readiness. As a result, hospitals should increase commitment to execute their own plans. This commitment will, in turn, raise the commitment of staff. This statement is consistent with the findings of Battani et al., which demonstrate that, for implementing RFID, health organizations should be aware of the reasons for Asian Biomed (Res Rev News) 2019; 12(6):245-254 its implementation and all levels of the organization should be committed to the plans [41] . Furthermore, hospitals can form a team to include operators in designing RFID, and by so doing, improve staff commitment and teamwork for implementing this technology. Senior management plays a critical role in RFID implementation [42] . Through their appropriate behavior, managers can promote cultural principles [43] , and as a result support the implementation of RFID.
Equally, some changes in duties and responsibilities must be made along with the implementation of the RFID [44] that will result in numerous changes in the working conditions of an organization. Gupta et al. concluded that managers must express their expectations and clarify the possible impact of the new systems on employees' job descriptions and workload as this could encourage the staffs to use new technologies [45] .
A study that was conducted at hospitals in Taiwan found that after the implementation of RFID, many changes were made in work processes, manual processes such as data entry, displaying the patient's condition, integration and standardization of operational activities were eliminated, and the efficiency and effectiveness of business processes were increased [18] . Many hospital administrators in Malaysia believed that the implementation of RFID should not make substantial changes in the existing IT systems that they were using [12] .
Fisher and Monahan concluded that RFID projects are associated with a reengineering of business processes [5] . Many people are involved in this process and in change management [13] . Fisher and Monahan also argued that prediction of workload increase, assessment of staff's readiness, and involvement in clear negotiation with staff members will lead to staff support for the implementation of RFID and will enhance the chance of its success [5] .
It is indisputable that the implementation of RFID technology will result in many changes in the working conditions of employees and organizations. In view of that, by forming executive teams, reengineering working processes, and adopting proper managerial behaviors to manage the processes correctly, hospitals can promote cultural factors such as flexibility among their staff. They can also overcome staff resistance and fear of losing their job as a result of implementing the new technology. They can further enhance a sense of freedom for staff.
Holding appropriate training courses will increase the understanding of staff of the usefulness of RFID, which, in turn, will increase their cooperation and minimize their concerns and resistance. Gupta et al. concluded that training staff along with other facilities such as hardware and software are among the important factors that have a positive effect on the successful implementation of information technology in organizations in countries such as India, which is a developing country. They also stated that organizations need to provide adequate training and support during the process of the implementation and application of information technology systems [45] .
For hospitals in South-East Asia, a lack of information was identified as one of the main challenges and obstacles to the implementation of RFID. One study found employees had very little information about this technology; and as a result, they thought the implementation of this system is very difficult and problematic, and thus they resisted the new system. The study suggested that hospitals should train their staff about RFID so that they acquire the required skills and participate more in implementing the new system [12] . Our present results are consistent with these findings.
The present study found that the predictive coefficient of human resource readiness based on cultural readiness for accepting the new technology was significant. More precisely, a unit of increase in cultural readiness would result in a 0.601 unit of increase in human resource readiness. A unit As shown in Figure 1 , considering the cultural factors as mediators, the factor load of organizational and human readiness is added to the variable of culture; moreover, the effect of organizational factors on human factors loses its weight and its load is shifted to cultural factors. Organizational readiness has a more profound effect on human resource readiness by affecting cultural readiness. It is thus claimed that the support of managers and organizations can enhance the cooperation of staff and innovation in the implementation of RFID. Moreover, organizational culture can promote organizational behavior by stimulating and motivating the staff and guiding their behavior. A similar conclusion is reported by Abbasi et al. [47] .
The results of the present study should be interpreted with caution because this study was performed just in one city; moreover, only 61.3% of the eligible study subjects have participated. Hence, caution should be used when generalizing the results to other hospitals. Nevertheless, some of the findings of this study are consistent with the findings of others. Further studies are needed to generalize the results to the entire nation.
Conclusion
The impact of organizational readiness for implementing RFID is high. Therefore, health information managers will need the support of organization's managers in all the steps of designing and implementing an RFID system as with any other information technology system. Such managers will have complete commitment to the implementation of RFID.
To implement RFID, managers should clearly explain their of increase in the standard deviation of cultural readiness would lead to 0.671 unit of increase in the standard deviation of human resource readiness. These findings substantiate the second research hypothesis. Improving the culture of team work and flexibility will positively influence organizational readiness, and will enhance people's motivation and creativity to attain the necessary skills to work with RFID. The results of the present study are similar to those obtained by Szczepańska-Woszczyna who concluded that culture plays a major role in enhancing people's motivation and forming their creative behavior within an organization. They indicated that positive cultural features provide the required conditions for creativity in an organization [46] .
The results of the present study show that organizational readiness directly influences human resource readiness, substantiating the third research hypothesis. However, if cultural readiness is considered as a mediator variable, the burden of organizational and human readiness will fall on the cultural readiness, and the impact of organizational readiness on human resource readiness will be reduced, and is transferred to cultural readiness. managerial goals, determine the workload of the organization, and plan the necessary steps. They should also pay attention to division of labor in operating and maintaining RFID. Furthermore, managers need to rely on the cooperation of staff in implementing this technology and emphasize group work. The model presented can be regarded as an applied model for managers and programmers in the health area to make decisions and policies for implementing RFID in hospitals within Iran and across developing countries. Equally, cultural factors have greater influence on human resources than any other external factor. Any change in an organization will have no effect unless its organizational culture is taken into consideration. Thus, the culture of an organization must receive attention as an auxiliary tool that facilitates the relationship between human resources and organizational strategies.
The organizational structure and human and cultural factors of the studied hospitals are generally ready for accepting RFID technology. The data analysis revealed that cultural factors play a significant role in implementing RFID projects in developing countries like Iran. Concentrating more on cultural factors will minimize the risk of failure in implementing RFID. As a result, hospitals should strengthen organizational factors and enhance the support of top rank managers' support for implementing RFID. By so doing, they will promote cultural readiness, prepare human resources, and win the cooperation of the personnel in implementing such a technological project. Overlooking these factors and their significant effect on each other, even when the project has a strong technical base, may lead to a malfunction in the implementation of RFID and may ultimately lead to project failure.
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